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TEACHING AND LEARNING

THEMETRIOSYSTEM . -

This metric instructional package was desrgned to meet yob related -
metric. meastirement needs of students, To use this package students
_should already know the occupatronal tetminology, measurement

terms, and tools currently in use, These materials were prepared with
the help of experienced vocational teachers, reviewed by experts, tested

 ineclassrooms in different parts of the United States, and revrsed before
drstnbutron

Each of the Tive wnif§ of mstructron contains performxnce ob]ec
tives, learnmg activities, and supporting information in the form of
text, exercises, and tables. In addition, suggested teaching techniques
are included. At the back of this package are objective-based evaluation.
items, a page of answers to the exercises and tests, a list of metric
~ materials needed for the activitiés, references, and a list of supplrers
 Classroom experiences with this instructional. package suggest the
following teachlng-learning strategles:

L]
, X

1. Let the flrst expenences be mformal to make leammg the metnc ‘

system fuh

2. Students learn better when metric umts are compared to familiar-
 Objects. Everyone should learn to “think metric.” Comparmg
metpc umts to customary units can be confusmg

3. Students wrll learn quickly to estimate and measure in metnc umts o ‘
+ variety of individual .2aching and learning styles. Teachers are encour-

l)y ‘domg v |

4 Students should have experrence with measurmg activities before
gettmg too" much mformatlon ‘

- 5, Move through the units in an order which emphasizes ther‘@im'
. plicity of the metric system [eg length to-area to volumel

6. . Teach one. concept at a time to avoid overwhelmmg stu‘dents wrth
too gruch matenal : S L y

Umtl isa general inroduction to the metric system of measure-
ment which prowdes informal, hands-on experiences for the students.
Thrs unit enables students to become-familiar with the basic metric
uhits, their symbols; and measurement instruments; and. to develop a
set of mental references for metnc values. “The metric system of nota-
oo’ explamed o - s
ERIC! o

Using These Instructional Materials -~

" Unit 2 provrdes the mettic terms which are ‘used in this occupatron

and gives experience with occupatlonal measurement taglts

\ N
Umt 3 focuses on job-rel r(ated metnc equrvalents and their relatron
ships, . L i

Unitd  provides expenence wrth recogmzmg and usmg metric

. instruments and tools. in occupatlonal measurement tasks. 1t also pro-
- vides experience in comparing metnc ‘and customary measurement in-

i

struments,

Umt 5 is desrgnedlto give students practice in convertmg custom-
ary and metnc megsyrements, Students sould learn to “think metric"
and avoid comparing customary ay%netnc units. However, skill with
conversion tables will be useful d Ting the tr?rtron to metric in each

" occupation,

" This package was designed to helo students learn a core of knowl:

edge about the metrip system which they will use on the job. ‘The

exercisesMacilitate experiences with measurement instruments, tools,

and devices used in- this occupstron and jOb related tasks 9f estimating .- N
\ .

and measu g

Vo

This instrctior package also was gesigned to accommodate a

aged to adapt these matesals to their own classés. For example, the
information sheets may he given to students for self:study. References
may be used as supplemental resources. Exetcises may. be used in inde-
pendent study, small groups, or whole-class actrvrtres All of the
materials can be expanded by the teacher.

Joel H. laglsos

K - Editors \
\ % . .

This publication was developed pursuant to contract No. OEC-0-749335 with the-

4 Bureau of Occupational and Adutt Educauon {.5. Department of Hsallh Educa
tion and Welfare. Howaver, the opinions expresseq hsrem do not nscmnly
reflect the position or,policy of the'US. Office of Education and'no officia
endorsament by the U.S Office of Education should be inferred.
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SUGGESTED TEACHING SEQUENCE

[

"1 These introductory exercises may require -

two of three teaching periods for all five
areas of measurement.

2 " Exercises should be followed in the order
. given to best shaw the refationship
hetween length area, and volume, ' .

3. Assemble the metric measuring devices

~ ~ (rules, tapes, scales, thermometers, and

« - measuring containers) and objects to be
measured.*

4, Setupthe equlpment at work stations
- for use by the whole class or as individu-
* afioed resource actvitis.

D Hﬂe the students estlmate measure and
* record using Exercises 1 through 5.

§. _ Present information on notatlon and
5] . make Table 1 available.

7 " Follow up with ghoup dlscussmn of ..

s activities,  * o
“

%

L

’
Ay

* $Other school departmenss may have devicss which ©
. carl be used. Melric suppliers are listed in the reference

.section. . - ‘ -

r

OBJECTIVES

The student will demonstrate these skllls for the Lmear, Ares, Volume or pscxtyL Mass hd
Temperature Exerclses, usmg the metric terms and measurement devices ) sted here

T

u}

U‘:ﬁmrm

1. Symbols are notcapltahzed unless the umtlsaproper name (rmnnatMM) ?

Symbols are not followed by penQods (m not m ).
Symbols are not followed by an s for plurls (25 Bpot 2% ).
A space-separates the numerals from the unit symbols (4 | not 4). ",

Spaces not coﬁms, are used to separate large numbers into, groups of three
digits (45 271 kmnot 45,271 km). - (

v oot

'.3

» B

-

a

8. zero precedes the decimal point if the number is less than one (0:52 ghot 52g). ‘ N .
7, Litre and nsette can be spelled either with akyTe OF -¢r ending. \.*

. .l‘nfprmeatioh""éheetl

~

T

» ' .
A e | 2,
" 4‘ . ’ \'J !
. .+, EXERCISES
LS : o |
o |t Linear A " Volume or Capacity” M . 'l‘empohtun
. : I | - - .
, © p3d) (pp.5:6) | (.78 (pd.9-10) » 11)
. J o ‘
1. ‘Recognize and use the millimetre (mm) | squire cubie centi- ¢ mm I g degree Celsuu
unit and its symbol for: , | centimetre | thetre ‘(cm’l‘ : : (Cl P
. cenlimetre (cm) (cmll » ‘kilognm (kg) 4 oo
2 Select, e, and readthy |~ cubie metee: o
Jppropriste messuring melre  (m) 1quare (m’)° I
instruments for: ‘ | metre . ' oo T
| [l w0 ] \ ]
3. Stateorshows T ' ' ! l N
physical reference for: «milllitre {ml) ‘ oo .
: > { R
» . \ . ' ) I .
4, Estimate within 25% height, width, or thearenal | ‘capagity of the mass of objects | the tergpen!uuof |
of the lclu“neuure length of objeets agivenyurface| containers in gramé and kilo- lh: Wrora hquid
. s \‘ ‘
{ - Z . "-*-": : - |-
| 5. Read correctly metre stick, metric \ r_neuureme'nls « | akilogram scale A Celsius tﬁe?mometer‘ T
| tape measure, arld on graduated amdagnmicale | - 7 :
e metrie rulers T Yolume mepr- | I
y ' S , ing devices | {7
- T ,,// I Tt
7 7 . P
¢ ' o
RUL}‘.S OF NOTATION :
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METRIC UNITS, SYMB

/

r
n
n

/

OLS, ANDREFERENTS

|

.

Quitiy |MeticUnt ~ [Symbol | UsefulRelernt
Length millimetre mm Thicxga‘eu of dime or paper
" ' C v, | clipwire
' r| centimetre v - em ' | Width of paper clip
metre ' m - Héight of door sbout 2 m ‘
| ilometre km 12minute walking distance
| Area ' square - | Area of this space
| centimetre m’
o b
N ‘.
N square rnetre,jy,,_'I mf_ { Area of cardtableton, . .. .1 . ..
/ “hectare a Football field including sidelines
: * and end zones.’ .
r ! — "
Volumeand | milllitre @ | Teaspoon s 5 mi
’Capacxfy litre I .| Alittle more thaplqu.art
I —
5 cwbic - (
| | centimetre em’ Volume of this container -
. h' ‘ ‘ .
G .
. ' "
* 1.
.| cubic metre m’ A little more than a cubic yard" ‘
Mass milligram mg | \hpple seed about 10 mg, grain of
: ! talt, 1 mg
‘ fram  ~ - § Nickelabo'ut5g -
: ’ ™ [ -
‘ | kilogram kg - | Webster's Collegiate Dictionary
, ' metricton ) /‘\i '
' * 1(1 000 kilograms) |t » " ﬁ’olkswagen Beetle 4
¢ e——t—— —
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l .

" METRICPREFIXES - ©

Vo
A R
\

!

K

Multiplesend |y e gt
Submultiples heﬁxu o Sy‘m. b
1 1000000210° | mega g

N .( " ) ? ' uqv.l .
. .
v n -'A\‘, 1
v a ' '
: v vho !
. “ . .
. v !
. .
+ .

7

1000210 | kip i3}
100 =40° hecto (H¥K'5)
L) ! C.
10=10" | deks (dék’s) d, -
_ ! »,4('.“"”‘ Bl
Base it 1 = 10° S
’ ‘ R
010" | dei (68 i
0002107 | centifl®) | ¢
0001107 | mili(md, |y m
N " ' - - - ' '
0000001 =107 | micro (mi'kro) l
il ‘ v ' ‘_,. 1 .
. '
o Table ](Qb -
' o }
1 ‘V’ “Q
& - N - B
§ . , Iy
v L} 9 / ‘ a
.
’ : ‘
’ .
‘1
. L
/. L N e q’ 4
| | ( ;i‘i
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. T



4 T . ’ f

: & : : 3
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LINEAR MEASUREMENT ACTIVITTES A A |
, 3" Choose apartner to stand~ o
| . at your side, Moveapart * I
.' .M,etre Centlmetre Mllhmetre B o sothatyoucan putane
BN N . : .  end of'a metre stick o
L ‘ - © your paﬂnersPhoulder
‘ ' ¢ Co and the other end on
1| THE METRE (m) » your shoulder. Look at
) ' . the space between you,
. A DEVELOPAFEQHNG FORTHESIZFOFAMETRE . R A \
\} 1. Pick up one of the metre‘ . THAT IS THE WIDTH OF A METRE!
2\ . ‘sttMnd stand it up on the Y B -
floor. Hold it in place with L ' '
one hand. Walk arour@ the \ B 'PEYELO? YOUR A.BILITY T0 ESTIMATE IN I\’IETRES“ )
. stick. Now stand next to ' e " s
" the stick. With your other ' Now you will improve your ability to estimate in mefres.
Y hand, touch yourselfwhere ro Rememberwhere the length and hejght of 1metre was on your
 the top of the metre stick , body.. |
. comes on you. , S " . <
For each of the following items:
f ‘ - o - Estimate the sne'of the items.and write yourest\whe'
, THAT I? HOW HIGH A MJET‘RE 13! | L ESTIMATE column, Measuhéhe size with your :des ck
B I . .- and wite the answer in the ASUREMBNT colum.
> - "

. Decide how close your estimate was o the actual measure. Jf
2 Hold one arm out stralght . your estimate was within 25% of the actual measure you are a
at shoulder height. Put 4 Q “Metric Marvel " x

« melpetrestlck along this i

/ /‘7(\ arm until the end hits the HowCIose :
4/ endofyour fmgers Where Estimate Maasurement Were You?
is thé,gther end of the - (m) (m)
" mette stick? - Tolch your- L. Heightof&mr knob ©
self at that;nd —_ ' from flooe” _ J\

) ﬁhtéfdoor. R

2

o S ‘ '. 3. Length of table.
4
5

!

L d

) THATIS HOWLOSG A METRE Is! With oftble Lo

' Lengthof‘walfs\f\ P\ .

e ’ . this room.

. 6. Distagee from
- you to'wall,

4 * Exercise 1 - |

- (continued on next page)




| 4 "‘ '. o Ty .‘.4 ‘ :v '- ! "‘ gl" ; 5 - \ ‘ ' .
P Ty " - i o ! .
. g ) ) , Lo R
. I /THECENTlNéTRE (cml . RN - lll ’F&E MLBLMETREﬂ(mm) - ¢ - r’;ﬂ* J
" N . f-
' S . ' I i 1 ( ) ‘b
| N THere areIOO renhmetmmonmetre I there are4metr9: and ~ There are10 m:ﬂlmetreqm one céntimetre, Whepamemugﬁment is \J
~* Ycentimetres youwitg 403 ch(4x100‘¢m)+3cm 400cm* "ot D centimetres and 5 millimetyes, YOUWHW% mm [(2 x40 mim) ﬂ:‘f
L +3mm] wobt T N +5mm = 20mm 5 mm). TherearelOOO mmrinlm, .
o ‘ é /" I . ¥ . !
© A DEVELOPAFEELIWOR*THE SIZE OF. AQENTIWTRE\ A DEVELOPAFEELING FOR THE SIZ{;OF"A V\HLLIMETRE ,
* / SN Sy e’ ,. . Q
' e . [ . P ‘ . / F
v, d the meleruler aginst i widh o yourthumbnaﬂ. y o Usmgaruler ke n ilimees meaggre:
“ 9‘ L q ,‘ _, .o 1 , ' . ,
coe How wide 's 't _Lcm Y o O L Thnckness of apaper,cl_]p wire, . mm. 7
. R .}2 N?aspre yﬁu:ntlhumb {rgm tlie‘fltstjmnt to the«end p 4 Thickaes ofyoMirigemai'I I
;' A Use the metnc mler tq. fmd the width of)‘éur palm ot ." / 3 WIdth ofy,ourfmgemﬁl r_"""'f - Lt
e b cfn o ' Dnameter(w1dth)of acoiR g mm o,
4 Measqre your mdexeq'pomtmg fmger How long is 1t" .+ + 5 Diameter (thickness) of you pencil: ' ‘mm . ' -
A A Lo . N "6 Wl_dfh ofapostagestamp. ., _—__mm "
5. Meashr&yo(lr wtist with a tape measure, What s the distance S | ‘
aroungl it?” 'cfm = :

‘ ’l . ~ - ‘ .
o~ 16 Use the tape measure to find your sz, - . B. DEVELOPYOUR ABILITY 70 ESTIMATE IN MILLIVETRES
' . : N \K ‘ |

B DEVELOP YOURABILITY TO BSTINATEIN CENTIMETRES C . Youmenow ready to-eitimate in millimetres. For each of the
following items, follow the procedureé used for estlmatmg in
. Youare now r@%dy to estimate in centlmetres For each of the metres. o
Tollowing items, follow the procedures used for estimating in y , v " How Close -
» .ametres. L . & . Estimate Measurement Were You?"
v o » How Close ' - (mm) (1m)
Estimate Measwement WereYou? ° 1. Thicknessofa
OQ (cm) . (cm) ‘ ‘ nickel,
- ' ¥ L
L L]gngth, paper > .2 Diameter (thickness) + "~
cip. . Y .0 . ofabalt '
. 2 (l))flaanzzt;r (yicth e 3. Length of abolt. ‘ a ‘ o
' g - ; ¢
' 3 Width of ~ L ‘ 4, Width of a sheet .
, postagh stamp. e Ol
b o Lengthols ] | 5 Thlcknesiof a board* ‘
' oencl . f .or desetop. |
. P, ’ | T _ ]
~ 5. Width of asheet \_ A B. - g‘htlfkness ofa * ) ‘
L olpen O —
\ / . [ T 4 C ' ; . : ¢ o . ’\-
THE CENTER FOR VOCATIONAL EDUCATION ' N Exercise 1
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o B v " ’- o L
/ . , . » I M , .
* . Y ’ - . [

\ f N \

l k / ;" | 5
AREA MEASUREMENT ACT/IVITIES ' ., B DEVEL PYOUR ABII{ITY T0 ESTIMATE IMSQUARE

CENT TRES

Square CentlmetYe Square Metre

TRy 3 '
N p . ‘ ,L L ‘You afe now ready to develop your ability to estlmate
. ‘ \ ¢ Insquare centimetres, -

: WHEN\OU DESCRIBETHE A‘REA OF SOMETHING,J@U ARE Yo N ° " '
SAYING HOW MANY, SQUARES@F A GIVEN SIZE IT TAKES TO : { O Remember the sizeof a square ceg'tmm For each of the
COVER THE SURFACE J N T follgwing items, fellow the procedures used for estimatmg in !

’ : C { metre7 . | R
l. THE SQUARE CENTIMETRE (c ) Y: P C .. ‘ »  How Close
'? \rt . o o ‘Bstate ]Vkasure‘ment . Were You?
A DEVELOPAFEELING FORASQUARE CENTIMETRE! i S 5 of)  (om? |
1L Tekeaclearplastlc grid, oruse the grid on page 6, -~ 1. Indexcad. - " | - L ;

voo g Measure the length and width ofone ofthesesmall ' ’{,i" ",Zg Book cover.,"" 2 A

;1, squares with a centimetre iuler L ~ 3, "Photograph, — .’

. b Y - ‘ ‘\\: % /

¢ © . THATISONESQUARE CENJRETRE! 4. - Window paneor RN
.} ONESQ W T desktop. v . " . ;b A\

3. Mace your fingernail over the grid. About how many/_ o . o !

A squares does it take to cover your fingemail? S ‘ oo k

| +cm © e IL UESQUARE METRE ()
4, Place acom over the grid. About how many squares
t dossittaketocoverecoin? ——_em® © @ g DEVE\pP/A FEELING FOR A SQUARE METRE
5. Place a postage stamp over the gnd About how inany
' squares does it take to cover the postage stamp" ' . L Tape four metre sticks together to make a square & whlch
om? ‘ . isone metre long and one metre wide. LA
6." Place an envelope over fhe gnd Ab ut how many ¢ “2; Hold the square up with one side ot the ﬂoor to see how
squares does it take to Cover the en elope" . ~ bigitis,
S ——em’ 3. Place the square on the floor in a comer, Step back and
J 7. Measure the length and w1dth of the envelope in centi- . look. See how much floor space it covers. -
. metres, Length o cm;width_____em. 4. Dlace the square overageble top or desk to see how
A Multiply to find the area in squate centlmetres mich spage it covers,
cm X m=’ em’. How %\‘L S
., 7 closeare the answers you havein 6. and in 1. | 0. Place the square against the bottom of a door. See how
. | much of the gor it covers. How many squares would it

‘ \; o Nl . taketbcq(er thedoor? - m?

) | ‘ . . THISISHOWBIC A SQUAREMETREIS! .

\ } THE CENTER FOR VOCATIONAL EDUCATION | ‘ ' o I \ Exercise 2
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Y o o ,
‘ \XDEVELOP YoUR ABILITY TO ESTIMATE IN SQUARE v

1

v 4

. CENTIMETRE GRID
£

- METRES
o M\Qv teady to estimate in square metres Follow the g , .
, procedures used for estlmatmg in metres. | 1 |
S A ) T S
. = How Clgse
‘ SN " Estimate Measurément WereY i o
m) () |
. 1. Door. : ) ‘Ka'
RO e = L]
2. Full sheet of ' . . 4 o
--«-—-u_i,ﬁﬁg ;'neWspapeﬁiT""“"-‘""‘*" : /~_" v P PO R R - —ﬁ__,._."_ ----- —
" 3. Chalkbbador . | p ,
" bulletin board. p— | . \ ‘
4, Floor . ‘ J . .
5 Wl L / L “ |
6. Wall chart or poster g — ’ 1 A , 1.
7 -Slde of- flle cabmet . 1 \ L b
- oA .u' ".ns . ﬁr e
‘ AN s
| I .
i , + | \' .
: o
v
[ K
¥ \{ ‘
. ", Exercise 2
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VOLUME MEASUREMENT ACTTVITIES
Cubic Centlmetre Litre, Mllhhtre Cublc Metre

, R . ,
- . ’ , ' : ’
N , B

. THE'CUBIC CENTIMETRE (cn’ ); P
A E DEVELOP A FEELING FOR THE CUBIC CENTIMETRE
| E ?:k up & colored plastic cube. Meastue i.ts‘length, U—
~ ight, and width in centimetres. ' o
¢ HATIS ONE bUBIC CENTIMETRE' N

2. Fmd thevo]umeof a plastic 1m£ hcr( 1 ) f;l

S \ . " ~ Metres. " N
K - a.Placea ROW of gubes agginst the bottom of onesidgwsd ' | A . How Clost -
" of the box. How many cubes fit in therow?__y) U/ - A E“stlmate Measurement Were You?
’b.Place another ROW of cubesagamstmad]omm de N . fem’) (Cﬁ‘;) RN o
of the box. How many rows fit inside thebox I &ndex card file 1 e
to make one layer of cubes? C ox, " N B ‘[ e
‘How many cubss in each row? L\" | | 2. Freezerﬂcontamer ‘ - h
How many cdbes in the layer i the botom of the | BKRaperchp bok, e — — . f/
: bl -' ¥ K . Boxofstaples ;o R,
‘ ~}" ¢ Stand 2 ROWof cubesupagamstthes1deofthebox Y, s e ™
How Imny\LAYERS‘Eould fit in thglbox9 - 1 THELI’ERE 0 | -’ S %
| 3 ) Ho# many cubes in each layer"_‘““_'“' A E |
] . # ./How many cubes fit in the box altogether? "~ », A DEVELOPAFE LING FORAMTRE
e THE VOLUME OF THE BOX 18 CUBIC Q ’ 1. Take a one ltre beaker and fil it vith vate.
CENTIMETRE} Pour the water into paper cups, filling each as full as you -
" d. Measute the Jen hWIdth and height of the box in " .‘/ , usually do. How many cups do you fill?
centimetees; Length _~____emiwidth____em; " ‘_ \
height ___em. Multiply these numbers to find MIS HOW MUCH IS IN ONE LITRE
( * the voldme in cublc centimetres. | 3, Fill the litre conigjner with rice. .
o e __ems o TRATIS HOWMUCH 1T TAKES 1O FILL A ONE ;
" Are the answers the samemc.an.? SR LITRE CONTA]NER' | ) &
THE um%oi)'vqcmmg,‘gouwm RN  Exercise 3
' f v v . (continued on next page).
' | P

" thijollowing it

B DEVELOP YOUR ABILITY TO ESTIMATE ]N CUBIC

CENTIMETRES Sy

You are now ready to devehop your ability to estlmate 2
ih cubic centimetres, * - '

‘ Yo
emember the sjze of a cubic centimetre. For each of

5, use the procedures for estimating in




I 1 M i
* J
’ v f
‘ ° ) o ‘ g : ' l . ! !
- ’ ‘ , .‘.C“ o - . ) v . ' S vy .
- B DEVELOPYOURABLITYTORSTMIEINLTRES . % DEVEEOP YOUR ABILITY TO ESTHATE I MLLILITRES

S | 'S ‘ ] _
| .\/@are now ready to developyour abilty to estimatein== \ . - Youare now ready to estimate in milltrs. Fdl)ow thie ‘
litrés. To write tw6'and one-half litres, you write 2.5, or ¢ * -, . _procedures used for estimating metres. o
2% litres. To wrfte one-half litte, you write 051, 0r 0.3 j - ‘ ot ¢ How Close
litre: To write twh and {iyee-fourths ltres, you wite. S S ' Istiimte Measwement Were You?
" 2751 or275htres . |4 g . ), (m)
‘ . ' -"‘/ ' | , ‘ ' /.‘ / W - \ ‘“
For each of the followmg items, use the progedures for - L Small juice can. ) / — - :
isi"?atmg in metres. How Close & 2. Papercuportea. | . e L
Y ﬂtunate Measurement Wer\You" w. o —_ ’
D | T P spdken
. Mediumsize | , N S : B
m . freezer container. , E—— i qut,le.' - / S
2. Large freezer; - \ oy = | "
SRR Py | N TBOBCEE ] o
3. Smallfreeze| \ B . fE N
o o, Ty VR ( A, FEVELOPAT LING FORACUBIC’METRE
\ - 4. Botfeorjug. 7 = — ( f al. /Placeao ¢ metre square on the ﬂoorne*(tto the wall.
\ . . - AT A ‘
.. THE MLLIITRE (i) t ’ ot Wasuream‘e*fe UP the wal. L

! f_\‘ ) Plctureabox that vgﬂld ﬂ&ﬁto that space. »

" There are 1 000 milliitres in oneitfe. 1000 ml 1 litre. Half
T1S THE VOLU NE CUBIC METRE!
ah;re1s500mllhhtres or0.5 litre = 500U ‘ ,. THTI 0 MEOFO
| ")

(o A DEVELOP A FEELING FOR A MILLILITRE { A
' }

B, JDEVELOP YOUR ABILITY.TO ESTIMATE IN CUBICWZTRES '

q L}

Ekammeacentlmetre cube. Anythmg which holds ¢ . Foreach of the: follo“ung items, follow the estlmatmg ﬁroced
1cm? Holds 1 . ' — - \b ures used before |
% How Close

2 Fila 1 milltre measurmgspoon with rice. Empty\{he ¥ - g Estimate Measurement Were You?
* spoon into your hand, Carefullypounthe rice mtoa ' o m). - ()

)

\ small pile on a sheet of paper. i : . _ AT

4

. THAT IS HOWMUCH ONE MILLILITRE JS! ‘l 1, Office desk. .
'3 Fill th@amlspob ith rice. Pour tlvlce‘f/oanother ) 2. File cabinet. » r
~ -pile on the sheet 4 paper: \ -3 Smallroom. o e
| ,THATI SMILLILITRES ORONETEASPOOV' , o L o

1. Fill the13 m spoon with rice. Pou;the riceintoathid
! 1] I ‘\

pile on the paper. J . i o . 'J .
THAT §15MIL““TRES OR ONE TABLESPOON! | | | R _ '

VOCATIONAL EDUCATION- R o +  Exercised




'MASS‘SwéIGHT)jMEASUREMEﬁr ACTIiT F\ / R ‘9” .

| _ / - , : :
‘ ! 4 | ] * : '
Kilogram, Gram - - .+, b/ . o S
" o \ . B ’ .\ ' vertiin P g sseaesss e sseceece,
The mass of an object is a measure of the amount of matter in the , T N o Mass o i ) o
* object. This amount is always the same unless yoiradd or subtract some | N (kg - i
 matter from the object. Weight is the temfithat most people use when - AL
* they mean mss. The weight of an object is affeeted by gavity; the ,ﬂ 1 kiloggam box. e
mass ofin object is not. For example, the weight oy_aperson on earth 9. Textbook. : o ‘
might be 120 pounds; that same person’s weight on'thfe moon would be b - ‘ o
)20 pounds.- This difference is because thdgullfof gravity on the moon .1 Beg ofsugar.‘ —— R
is Jess than tfie pull of gravity on earth. A; erson’s Imass on the earth 4, Package of paper. g,'
and on the moon would be the same, The metric system does not - \ sy : ' - \
measure weight-it measures mas.* We will use the term mass here, - J-\ , 3 olrow @Ss' - . ) e
/ o N 1 E . ' .
o symbal orgamisg”” '( J | | B, DEVELOP YOUR ABILITS O
~ v Thesymbol for kilogram is kg. ‘ . _ ; oy
5,, ‘| There are 1 000 grams in one kilogram, or 1000 g = kg, oy -~ Forthe following items ESTIMATE the mss af te gbject in
3 L S kilograms, then use the scale or balance to fifi the exact mass .
' Halfakllogramvcap be written as 500 gor 0 dgsg. L~ " of the object. Write the exact mass n the ME UREMENT. -
. Aquarter of a kilogram can be-written as Zihgor 025 kg, N column. Determine how closg your estimat‘eig;i\ -
Two and three-fourths kilograms s written 3 275 kg, ‘ - L How Close
‘ | S I ‘ L Estimate Measurement Were You?
1. “THE KILOGRAM (k) | | I
J\“ - I 1. "Bag of rice.
DEVELOP A FEELING FOR THE MASS OF A KILOGRA 9. Bag of nais.
~ Using a balance or scale, find the mass of the items on the table. S ;,alr'gfe puReor P S o
" Before you find the mass, noticg how heavy the object “feels™ e case.
¢ and compa;‘e“it to the reading on the scale-or balance. 4{_, Another person.
| 5. Afew books,
v@ﬁ ‘
J
v, J o : Exercise 4

(continued on next page)
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N . ! ¢, v /(‘ /ﬁ/ o h \’ ‘ "
0 . . Coo ‘ | b
0 . L ',"l_‘ , ~ rol “T/_\.‘ ‘\ ‘
n" {) . . ) , ’ ‘ 2 e . ‘e ‘: VI ‘o .
. ; y e ' ’ ‘ e ;o ‘ K /‘/‘ . . '- | . . » ‘l' ‘\
11.1}_4(1;:: (li111‘1’1J\;Iii'ﬂ?”“"““ R Y A f l"‘ b . - / ' ) ! \ J ! \
‘ ‘ . / . | B oY o . | | <
. R ) , f)‘ '.,' I. r,’
L TEGRY - \ . . v
. ‘a [} ~ i ’ : : :
y ! Y o
' A DEVELQOP A FEELING‘F OR A GRAM 7) B DEVELOP YOUR ABILITQ TO ESTIMQTE IN GRAV]S ‘
. o ¥
EY ; .

1. Take a colored plastic cube. Hold it in your hand
[ - Shake the cube in your palm asif shakmgdlce Feel the |
pressure orf your hand when the cube i i¥motion, then

~You are now ready to i 1mprove your ablhty to estimate m
grams.” Remember how heavy the 1 gram cube is, how heavy .
the two gram cubes are, and how bavy the fivg gram cabes

A when it isnotinmotion. ~ \~ , are. For each of the fobowmgltens Hollow thwocedures ",
-y o ATI{HOWHE AVEAGRAIY - . M | used for estimating in kllograms - ‘ ‘. AERNE ".,44 e
) o | ..‘M e -HowClose
A Take'as ond cube and attach it to the first, Shake the 7 | o &"‘: Estlmate Me%( ement . Were\ﬁou?
" ogsin irh one hand and then the other hang rest A o \ (g) g) .
tie cubes near the tj ur fmgers moving your '\ | “1 Two thumbtacks. T ,‘
hand upand down, S . 5 ,‘Pencil. | . . o \Y
2N THATISTHEMASSOFTWOGRAMS' S 3. Twopageltter YN ~
- S . ‘ .and envelope, ,‘
© 3. Take five cubes in one hand and shgie them around. 4. Nickel, N
¥ THATIS THE MASS OF FIVE GRAMS! \7', Apgle., ‘
) 6. Packageof - . -
™ . margarine, . ‘
| . L . ’ : & h/f | K '
N ‘ ' o L oo
. . ‘ - . , . | ‘ 0
i ' X ] ' . | : ‘ ‘ !
¥ ) ' ' . -' \ ' ‘ N ’ . , ‘ . . . Vo . (
o . ' // ‘ N ’ ‘ ‘ ) B ‘ " ’ "‘
) Sy ‘ | ' j . - ‘ o S ]
' SO ‘ , : ’ '.V 0
. . . . '. . ‘. . ‘., v\\\ ) _
; ) | Exercise 4
, &

§N



TEMPERATUREKMEASUREMENT ACTIVITIES v

Degree Celsms

1. DEGREE CELSIUS (o “

Degree Celsius (° C) s the metnc measure for tempbrature.

- A DEVELOP A FEELING FQ DEGREE CELSIUS

TakeaCelsmsthermometer. Look at the marks on it. L {

L

Find 0 degrees. . ‘
WATER FREEZES AT ZERO DEGREES CELSIUS (0°C) \

| WATER BOILS AT 100 DEGREES CELSIUS (100°C) o 1.

Find the temperature of the room. °C. s the

room cool, warm, or about right? N
Put some hot water from the faucet into a container.
Find the temperature. °C. Dip.your finger

quickly in and out of the water. Is the water-very hot, Jﬂ i,

. hot,or just warm"I | : .

Put some cold water in a container with a thermometer.

Find the temperature, _____ °C. Dip your fingerinto )
the water. Isit cool, cold, or very cold? ~ * .
Bend your arm with the inside of your elbow atound tnl

bottom of the thermometer. : After about three minutes
find the temperature. °C. Your skin tempera-

ture is not as high as your body temperature. - 5.
NORMAL BODY TEMPERATURE IS 37 DEGREES . L6

CELSIUS (37°C).

 AFEVERIS3O°C. \ ' 1.

. AVERYHIGHFEVERIS4C. -+ v

. | (C)
Mix some Ilot,and | .
cold waterina =+ " : :

~ container. Dip your
. fingerintothe

. hot water, Dip your . -

.. Outdoor tempera-

. floor.

i
\

_DEVELQOP YOUR ABILITY T0 ESTIMATE IN DEGREES
+ CELSIUS

For each item, ESTIMATE gnd write down how many degrees

CeIelus you think it is. Then measure and write the MEASURE-

. MENT. See how close your estimates and actual measure-

ments are ‘
) . How Close
Estimate "~Measurement Were You"

()

water,

Pour out some of
the water, Add som:

finger quickly into
the water.

ture,

Sunny window sill. *
Mix of ice and water.
Temperature'at

Temperature at
ceiling. ‘ v

Exercise 5

11

27
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- UNIT

OBJECTIVES ¢

\

The student will récognize and use the metrie

terms, units, and symbols usedmthls occupa-
tion,

o' Given a metric umt state its use in thxs
occupatlon

¢ (Givena measuremen} task in this occupa-
tion, select the appi()priate metric unit,
and measurement toal.

SUGGESTED TEACHING SEQUENCE

1. Assemble metnc n%asurement tools (x,ules '

_ tapes, scales, thermometers-etc.) and
 objects related to this occupépon

2. Discuss withrstudents how to read the
tools.
‘ ‘
3. Present and have students discuss
Information Sheet 2 and Table 2.

|
4, Have students learn occupationally-
related metric measurements by complet:
ing Exercises 6 and 7,

5. Test performance by using Section A of
“Testing Metric Abilities.”

4

& CENTER FOR VOCATIONAL EDUCATION

/

~

METRICS INTHIS OCCUPATION

Changeover to the metric system is under way. Large corporations are already using’ |

metric measurement to c‘ompete in the world market. The metric system has been ysed in
various parts of industril and scientific communities for years. Legislation, passed

" . 1975, authorizes an order]y tranmtmE to use of the metric system; As byéinesses and

¢ measuremente

industries make this metsic changeover, employees will need to use me
»

in job-related tasks. o , .

i

Table 2 lists thiose metic terms which are most cqmmonly used in this occupation.
These terms are replacing the'measurement units used chrrently. What kinds of job- ..

related tasks use measurement? Think of the many different Kinds of megsurements you " .

now make and use Table 2 to discuss the metric terms which replace them. See if you

) " add to the list of uses beside each metric term.

¢

Ay

v slnformatio.n Sheet 2

N

20



METRIC UNITS FOR BROADCAST ANNOUNCING ’
S Sy | Suba | e,
 Leogi/Heigh | idomete o m Digtance; bavel, .  ' DR
: . mele L | l,‘. m | spom,aecldentmp rﬁnﬁ.phydcal ducripﬂonl,
l‘ " e .. -short disances, $
' .&ntimetré’ E - ‘,‘ m uj Sports; snowtall; physical dqcﬂ(ltlon of perlob}md
T L  objects;clothing ey,
\  milimetre | ﬁ ) "mm‘ ‘ - Sports; ainfall; degcriptions of Physieal objech\‘
square ki]on‘mlf"r‘es_ i lhk;z_-— . _ Weathet;1and; broadcast signal coverage.
hecfare ha | Crops; farm. - Z
p y quae met;g - m’ S Studio spafe- |
;o squace centimetre /}‘ ol ' 1" Monitorsizes; Fraphics. .
Volume/Capacity i f"/;}' T Mitketng Mvertiog;pors;engin diplacment.
<;-. / plie a0 Maketig %ﬂver.tlin_jng;uipom;medi'c:mofh
“cubic metze m’ T - " Transportation vehicles; fuel storage; pora.
. " cubie contimetze . - . Medicine. : ‘ '
Mass B mettic ton S g Crop sales; vehicle descriptions. '. ’
i Kilogram ) ' | Drugs; human and animal weights; sporta.
| g ; Medicine; spoct,
Temperature | degee Celai % 0 Weather
C T Lelin | K ' Scienﬁﬁcl;,ld technical reporting.
Power ‘ kilowatt o ', ’ Electrical and mechanical power.
Crop Yield metric fons per hectare tha : G@;com. : ‘t:c»‘f ’
c‘ Spﬂd o kilometzes per hour | h'h/h w;gther;VEhicle speeds; sports (tacing).
! W lmetmpenecond o m/s spém. ‘ o
vkilopucal kP ' Barometric pressure; tire pressures.
THE CENTER FOR VOCATIONAL EDUCATION o - Table 2
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rd
N

TRYING OUT METRIC UNITS .

[ - A
To give you practice with metnc umts flrst estimate'the measure- Btimate Actual
ments of the items bejow. Write down your best guess next to the item. | Vol p/Capacity
Then actually measure the item and write down your answers using the , l:l Small bottle
correct metric symbols. The more you practice, the easier it will be. '
e - : , #: Measuring cup (metric)
'. Fstimate |  Actual 1
i 18, Milk container
" Length ) -
o 1. Palm width \ 19. Largeboxorpacksge /|
| 2 Hand spanl ‘ 90. TV monitor &
~3. Cables - 21, Soft drink can
v Your height 22. Briefcase |
5. Width of monitor :
— Mass
6. ‘Announcet from camera . 23." Textbook
7. Height of ight rid 2, Nickel :
[
8 Length of table ! 2, Youself
9. TV close-up lens 2. Portable TV camera’ , \‘ '
Area : 27, Portable TV V-
10. TV monitor screen ' '
\
i TV studio Temperature . | .
- 28, Indoor N '
12. Record jacket . \J
. 29, Outdoor e
13. Sheet of paper T o ,
.. 30, Hottap water
14. Camera shots —
‘ 31, Cold tap water
O Legl er;vglope 32. Freeger
Exercise 6
-~

3
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BROADCASTING WITH-METRICS

It is important 4. know what metric measurement to usé. Show:
" what measurement £ use in the following situations.

19. . Volume of a film storage bin

1. Length of TV cable

90. Area of 4 weather chart .

~
2. Maag of negk mike

© L Temper?tureinthe studio -

3. Capacityof deskﬂraw,er .

r
22, Distance from studio to your home

4, - Temperature today: -

23. Width of video and audio tapes

Yt

. 5.. Distance between flood lights

- 6. Heightol TV curéa

g ot Mass of headset
1 J

.+ Length ofa footoellfield

Stz
oD

g
(=

. Height of production set

* 10, Ideal distance from mike }

"5 11, Capacity of a waste basket

. Diameter of a biasketball

. Studio area required for two

persons g

14, , Height of antenna

LMy

Mf
79c
J

v

W ‘
15 " Height of cut card letters - -

{: '“w1.6 deth of telexype sheet

1

P
17, Dimensions of a photograph-

18, Areaof abrosdeststaics

N

v

v

m!ﬂ“ﬂ FOR VOCATI?‘AL EDUCATION
' Q ‘ ' / ‘ ) '

Exercise 7
]
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[ METRIC-METRIC BQUIVALENTS B R N i‘

Centimetres and Millimetres

(|””l”"j””|"”'|””l""[”"l"”[””l”"ﬂ”'l””\”"I”' (,
t2 3456 12 3 45 6

Look at the picture of the nail next to the rule'r. Thenail is 57 mmlong. Thisis 5 cm+ 7 mm.
There are 10 mm in each cm, so 1 mm = 0.1 cm (one-tenth of a centimetre). This means that
Tmm=0.Tcem,505Tmm = 5cm+7mm
' = 5em+0.7em | |
= 5.7 cm. Therefore 57 mmis the same a8 5.7 cm, °

UNITQN

L)

(OBJECTIVE |

The student will recognize and use met-
ric equivalents.

¢ Given/a metric unit, state an equivalent
in a larger or smaller metric unit.

SUGGESTED TEACHING SEQUENCE mm. Since eac

em, So, the paper clip is

Now measure the paper clip. It is 34 mum.- This s the same s 3 cm +
millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm =

1. Make available the Information Sheets mm= Sem+4mm . |
(3-8) and the associated Exercises = 3em+ 04 em | |
(8-14),one at atime. o = 3.4 em. This megns that 34 mm is the same as 3.4 cm. ‘

9. Assoonas yoﬁ have presented the

Information, have the students complete | 'nform?t|°n Sheet 3
each Exercise, , v - .
' ' ‘
3. Check their answers on the page titled Now you try some. U
ANSWERS TO EXERCISES AND ‘ . .‘
TEST. ‘ a) 26mm= —__cm e) 182mm = om
| c,% : b) 583 mm = om t) 802mm = .
4, Test performance by using Section B of _ o
* Wsting Metric Abilite.” c) S4mm o ¢) 140rjm —m
L d)680mm= o cm B) 230Tmm = e em |
B | | o | R ) Exercise 8
| '%cmin FOR VOCATIONAL EDUCATION | |
| o 4
3 4 3




o ' | /“:'/ j\\
(Met;es, Centimetres, and Millimetres
| There are 100 centimetres in gne metre. Thus,

m= 2x100cem= 200 cm,
/' Jme 3x100eme 300cm,
Bm= 8x100cm= 800 cm,
T 36 m e+ 36 100 ¢ = 3 600 em,

 2m= 2x100mm+ 2000mm, : -
* Am* 3x1000mm= 3000 mm, ' C
. 6me 61100mme 600mm,
tz"‘24m-24x10()0rmn-'24000mm.
From your work with decimals you should know that

one-half of a-metre can be written 0.5 m (five-tenths of a metre),
one-fourth of a centimetre can be written 0.25 em
(twenty-five hundredths of a centimetre). »

This means that if you want to change three-fourths of a metre. {0
millimetres, you would multiply by 1 000, SOA J

075 m=0.75x1000 mm : ) ‘,'

"z fa%yl 000 mm )
oMW /!
2" 5 q00M -
= 75x10mm
= 750 mm. This means that 0.75 m = 750 mm.

-

There are 1 000 millimetres in one metre, so . oo

)

- Information Sheet 4
Fill in the following chat. |

r metre centimetre | millimetre
m m mm
. 1 {1 w0 1000
2 200
3
]
5000 |,
14 .
08 - 80 !
.................... 0% VT AU SN | JP O
. 25 2
' L 148 ‘ 3
8 , 639

. Exereise 9

i
0'\ )

al

Milllitrds to Litres
There are 1 000 miltres in one lte,This means that
2000 millilitres is the same as 2 litres, ) '

- 3000 ml is the same a8 3 litres, ’
4000 ml is the same a5 4 litres,
' 12000 ml is the same as 12 litres,
vV n , .
Since there are 1 000 millilitres in each litre, one way to change milli-

" | titres to litres s to divide by 1 000. For example, '

1000
3 1000 mi = TH litre = 1 litre.
Or

2000mi * g'%qglitres- 2les.
Andanfmalexample . &

28 00
28 000 ml = -i-OOO lm'es » 98 litres.

500 ml '-l-(m litre » 0.5 litre (five-tenths of a litre ). So 500 ml

is the same as one-half (0.5 of a litre. \
" -

Change 57 millilitres to litres.
57ml = ﬂ htre = 0,084 litee (ﬁfty seven thousandths ofa

litre), : ‘"

bw“ .

1L

o

worked the same way \ ' v

)

What if somethmg hoMs 500 ml" How many htres is this? This is ,;; :

Ji

| Information Sheet 5
Now you try some. Cémplete the following chart.

millilitres litres
(mh) )]
3,000 . 3 *
6 000
8
14000 .
— i
J00 04 .
6 700 . , !
' T80 ‘ 30
‘ f 047
I 1k

" éxercise 10'



changmg from millilitres to litres. J
\
| Information Sheet 7
.. Try the following ones. . B
) grams kilograms
: kg
4000 4 K
' 9000
23000
S | | 7
40 - il
215

1 ‘thres to Millilitres

S\ 065litre = 065%x1000ml= 650ml "

‘ I‘ THE CENTER FOR mATmM EDUCATION

Wha do you do if you need to change litres to mnlhhtres’ Remember,
there are 1 000 millilitres in one litre, or 1 litze = 1000 m,

So,
2 litres= 2

T litres= 17
13 litres =13

x1000ml = 2000 ml
x1000 ml= 7000 ml,
x1 000@1 =13 000 ml,

s

/
Information Sheet 6

Now you try some. Complete the following chart.

‘ lites | millilitres
I . oml
8 8 000
5 ‘ ]
1
32,000 .
04 '
053
| 480 \’ Exercise 11
@ . ' " "\
Grams to Kilograms

There are 1 000 grams in one kilogram. This means that

‘v\ 4

2 000 grams s the sameas 2 kilograms,
5000gisthe sameas5kg, |
00 g i the same as 0.7 kg, and o

- b) 950 ml of solution is

To change from grams to kilograms, you use the same pocedure for |

Exercise 12

Q

\
Kllograms to Grams
To Lhange kllograms to grams you multlply by 1 000
4 kg= 4 531000g=k 1000¢,
23 kg=23 x1000g=23000g,
0.75kg= 075x1000g= 750¢ 2,
\ , _

Complete the followiné chari,

 kilograms | grams-
k| g
‘ X 7000
11
26000
04 .
0.63
175 A
Changmg Umts at Work

Exercise 13

Some of the things you use in $his occupatibﬁ tmay be measured in

2) 500 cm of film is

-different metric units. Practice changing each of the followingto -
metric equivalents by completing these statements,

A

¢ ) b om letter s

d) 2500 kg of wheat i

¢) 8 mm of snowis

t) 3000m of highway is

B ) 40 litres of gasoline s -

)2kgofp01sonls

)10tofgmnm

i) 5m léhgth of control cable is
k) 500 g of precious metal s

{

1) 500 ml of tape head cleaner i8
)16 mm of rin s

N) 95 e Jiameter cable i X

0) 9 400 mm display panel length i
P) 50 em TV screen diagonal length is

Bags'"‘::g:"agg*grs

Exercise 14

, Information Sheet 8 - *

i1



UNIT

OBJECTIVE

The student will recognize and use
instruments, tools, and devices for mea:
surement tasks in this occupation.

¢ Given metric and Customary toals,
instruments, or devices, differentiate
between metric and Customary.

¢ Given a measurement task, select
and use an appropriate fool, in-
strument or device.

*  Given  metric measurement task,
judge the metric quantity within 20%
.and measyre withini2% accuracy.

SUGGESTED TEACHING SEQUENCE

1. Assemble metric and Customary mes-
suring tools and devices (rules, scales,
9C thermometer) and display-in separate

* groups at learning stations, -

2. Have students examine metric charts,
tables and visuals for distinguishing
characteristics and compare them with
Customary tools and instruments.

3. Have students verbally describe charac-
teristics,

4.+ Present or make available Infdr'mation
Sheet 9, %

5 Mis meiri¢ and Customary tools gr
equipment at learning station. Give
students Exercises 15 and-16.

6. Test perform&ce by using Section C
of “Testu;g Metnc ‘Abilities,”

[SELECTING AND USING
'METRIC INSTRUMENTS, TOOLS AND DEVICES

admg or nusmterpretmg units can result in mmmfonnatxon wasted time and effort,
" and embarrassment, For example, advising your listeners to avoid the beaches tomorrow be-

cause the temperature will be 27°C (80°F) may result in some disappoirted lsteners, Here
| &regome suggestions: .

- L

AN

Determine the meaning of metric terms and give examples of their use (°C for
temperature).

)

The metric system is a decimal system. Look for units marked off in whole
. ‘numbers, tens or tenths hundreds or hundredths.

Look for decimal fractions (0.25) or decimal mlxed fractlona (2.50) rather than

.common fractions (3/8) on news copy and teletype. .

Ue the most common or accepted it n reporting 8 particulr activity. For
example, an athlete’s height is reported in centimetres, not metres. His/her mass -
it reported in kilograms, not grams. Autom\bblle speeds are reported in kilometres

e hour, not metres per hour. ’ 1

“Think Metric"~practice using terms and referents,

td

Information_Sheet 9

W

N
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0 |
- WHICH TOOLS FOR THE JOB? -

MEASURNGUPIN - °
BROADCAST ANNOUNCING

Some of your news and sports copy contain measurements. Use
- your knowledge of metric language to complete the following statements,

- 1. Along distance is measured in

2. “Velocity is measured in and

3. A very large mass is measured in

4, Large land areas are measured in

5. A medium sized mass is measured in .o /

i

6. Common temperatures are megsured in

1. A small mass is measured in

" 8. Asmall area is measured in

9. Medical pills are mebsured in and

' \ : \
. 10. Asmall quantity of liquid medicine is measured in

]

11, High jump and pole vault performances are reported in

+12. Precipitation is measured in

13. Electrical power is measured in

-\

For the broadcast announcing tasks below, estimate the metric
measurement to within 20% of actual measurement, and verify the
estimation Wy measuring to within 2% of actual measurement.

Estimate Verify
1. Temperatures: | :

‘o atthestudio

b. attpe airgort

2. Areg of the studio

3. Diameter of TV cable in millimetres

4. Height of lectern in centimetres

5. Length of poiﬁter in centimétres

6. Area of a weather chart

7. Height of loading door in metres

8. Volume of a film stoJage bin

9. Distance of acceﬁk light from

announcer A
oo :‘;

. "!\-:"At:'"'v )
10. Distance from your house to uLf‘sﬁ“J y
- the studio | A

1

—a

. Areg of rear projection screen

(=]

12 Height of letters on cue card

13." Length of poster board forﬂip chart

Co

Exercise 15
--j :jcmnn FOR VOCATIONAL EDUCATIQN . ;

Exercise 16
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E RIC .CUSTOMARY EQUIVALENTS

- During the transition period there will be a need for finding equivalent between systems.

OBJECTW,E | , Conversion tables lst calculated equivalents between the two systems. When\ close equwalent
‘ N ¥ is needed, a conversion table can be used to find it. Follow these st |

The stident will recognize and use metric convers ! e
and Customary units interchangeably in ordet- 1, Determine which conversion table is needed.
ing, selling, and using products and supphes in | ' _
this occupation. - ‘ 3. Look up the known number in the appropriate column; if not lsted, find numbers you

. : . ,can add together to make the total of the known number.

®  Given a Customary (or metric) measuqa\- '

ment, find the metric (or Customary) 3. Read the equivalent(s) from the next column. | >

equivalent on a conversion table.

i

Table 3 on ﬁ next page gives an example of a metric-Customary conversion table which

® Given a Customary unit state there- ~ 1 yop oan yse for cice i finding approximate equwalents Table 3 can be used with Exercise
placement unit. 11, Part 2 and Part 3
' L  Below s a table of metric- Customary equivalents which tells you what the mettic replace-
‘ | ments for Customary units are.* T table can be used with Exercisg/17, Part 1 and Part 3. The
SUGGESTED, JEACHING SEQUENCE | symbol * means “nearly equal to.”  ~ . .

1. Assemble packages and containers of

materials, .
1em=~03%inch  linch=254cm 1ml= 0.2 tsp ltspx5ml

Im~328fet  1foot~0.305m 1 ml~007tbsp Ithsp>15ml

9, Present or make available Information .
" Sheet 10 and Table 3. o Im~109yads  1yard~09lm, 11%338floz  1floz*296ml
o 1km~062mile  lmie~16l km‘ 11~42cups  1cup28Tml
3. Have students find approximate metric: lem' ~016sqin  "1sqin»63 cm oy 11>21pts Lptx04T1 »
Customary equivalents by using Imx108sqft  1sqft~009m' 7 11¥106gt 1qt~ 091
Bxercise 17, Im*~12sqyd  lsqyd=08m’ 11202g  lgl379!
5 ' o 1 hectare = 2.5 acres lace~04hectare 1gram~00350z - loz>28.38
lem*~006cuin  leuin®164cm’ 1kg~2.21b 1lb~045kg

4. Test performance by using $ectlon D of
“Testing Metric Abilities” |
J :

ot v 35S eutt 1 oudt0.03md .. Lmetric ton 3220510 Lton 3907 2kg §
Im**13cuyd  leuyd=08m’ 1kPa~0145psi  1psi 6.895kPa

)

p v
B I ' *Adapted from Let’s Measure Metric. A Teacher's Intfoduction to Metric Measurement. . Division of Educational
' Redesign and Renewal Ohio Department of Educatigh, 65 S, Front Street, Columbus, OH 43215, 1975,

THE CENTER FOR VOCATIONAL EDUCATION — '
h : | Information Sheet 10

T - ‘ 17

-«
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3

CONVERSION TABLES
METRES T0 FEET | FEET TO METRES
m m & mo . m £, m . om
‘ 100 328.08 | 10 3281 | 1 3.28 100 30.48 10 3.0 1 0.30  
200 656.17 20 6562 '| 2 6.56 200 60.96 20 §.10 2 061 -
300 98425 | 30 9843 3 9.84 300 91.44 30 9.14 3 091
400 1312.34 40 13_1.23 .4* 13.12 400 - 12192 40?; ©1219 4 1.22
500 164042 | 50 164.04 5 16.40 500 152.40 50 ,15.24 5 152
600 1968.50 | 60 196.85 6 19.69 600  182.88 60 18.29 6 1@3
00 2296.59 79 229.§6 1 29 00 ° 213.36 70 A4 1 213
W0 % | B M | 8 B 00 MIB4 .| B0 W3 | 8244
900 2952.76 90 295.28 e 9 29.53 900 2714.32 1] 04 9 274
. 1000 3289.84 R ', 1000 . 304.80 _
MILES T0 KILOMETRES KILOMETRES TO MILES
miles kiloméZielé mies * ilometres kilometres  miles  iilometres e
'R 16 10 62 1 06
o 22 | 2 32 W 124 2 12
'é;) 483 - 3 48 30 186 3 19
2 4. | 4 6 0T u Y
50 805 5 80 50 311 5 31
80 %6 6 91 60 313 6 3
0 m 7 113 10 85 7 43
o m1 |8 19 I 8 5
% 14438 g 145 % 5.9 9 5.6
: i
mcménlm VOCATIONAL EDUCATION % Table 3
_ N _

49



ANY WAY YOU WANTIT

1. You are working in & broadcast studio. With the change to inetric

mbasurement some of the things you announce will be stated only.

in metric units. You will need to be familiar with appropriate
Customary equivalents in order to communicate with listeners
who are acquainted only with Customary units. To develog your
" skill use the Table on Information Sheet 10 and give the approxi-
mate metric quantity (both number and unit) for each of the

following Customary quantities.

Customary Quantity Metric Quantity
2 )2lbs.ofafood tem ,
b )10 tons of grain
¢ )100 yd. dash .

d )4 qts. of blood

¢ ) 3/4in. pipe -

f )10acres *

g ) 8in. of snow

h ) two-gallon can-

i ) 5miles /

jJefhghjmp

k } 25 ft. jump shot e B

1 ) 1/4in, wide tape

m ) 50 mile per hour wind

n )6 {1, oz. soft drink

0 ) 225 Ib. heavy weight boxer

2. Use the conversion tables from Table 3 to convert the foll&ﬁﬁg: )

o a) bm = ft. d) 60 miles = km
S b)W0m = ft. e) 121t =
= mph| ) Toft. . =

o) 80kmh

k| i) 1508,
miles | j ) 16m

g ) 10 miles
h) 80km

,

3. Complete the Requisition Form using the items listed. Convert
the Customary quantities to metric before filling out the form.
Complete all the information (Date, For, No, efc.). |
Order the following supplies: .

2 ) Four 1200 . reelsof recording tape
b ) Two 6 in. dynamic microphones
¢ ) Twenty-five 12 in, x 18 in. white show cards

d ) Four 5 gel. waste cans | | ‘ 5
g
REQUISITION * e
Date R
For . " ' /
No. , - Date Wanted __& -
Deliver to s _ T
QY| uwT | ITEM

REQuéstéﬂ‘ by ._'

Approved by |\

\ f
%cmm FOR VOCATIONAL EDUCATION
Q | ‘ ,
ERIC -

Exercise 17
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P}
SECTION A

1. One kilogram is about the mass
ofa:

[A] nickel .

[B\]‘ apple seed

(C] basketball®

[D] Volkswagen “Beetle””
2. A square metre is about the

area of:

[A] this sheet of paper

(B] acard table top- -

[C]‘ 2 bedspread

[D]g apostaﬁestamp

3. Rainfall i dsually measured in:
[A] metres |
(B] millimetres
[C] centimetres

(D] ' decimetres

S ) o
| " SECTIONC . .
4. Camera lenses are measured in: 9. For measuring mllhmetres you
(A] millimetres would use a:
[B] akllometres . [A] wale
[C] metres [B] ruler
lbl s 161 themonele
[D] container
.5, The-correct way.to.write twenty. .- - ..~10,-For measuring.Celsius you would...,- .. . ...
grams is: unseds
IA] 20 gns . *|A] thermometer
B 20 Gm. [B] container
1c], 20 (0] steelnile
LU (D) sl

6. The correct way to write twelve
thousand millimetres is:

(A] 12,000 mm,
(B] 12.000 mm
[C] 12 000mm
(D] 12000 mm

SECTION B

7. A card 90 centimetres wide also
has a width of:

[A'] 9000 millimetres
(B] 9 millimetres
[C] 0.9 millimetre
D] 900 millmetres

o

8. A mo.y;fﬂl of 0.5 metres would be:

“ [A] 50 centimetres
B 0.05 centimetre
(€] 560 centimetres
(D] .005 centimetre

‘ ||i THE CENTER FOR VOCATIONAL EDUCATION

FRIC
b

5 .ol‘nl, .\‘A“ l\\-“,.\' L
11. Estimate the length of the line Use this éonvefl‘ioﬁ dible " |
segment below: answer questions 15 and 16,
| - i : . L
J o m . £ |m ft.
(A] 23 prams ‘
T _ 10 - 3281 |1 3.28
(B] 6cent1metres 2 6662 | 9 656
[C] 40 millimetres 30 9843 | 3 9.84
40 18128 | 4 13.12
[D] 14 ucs B 16404 | 5 1640
60 19685 | 6 19,69
N 0 22066 | 7 28
12, Estimate the length of the line 80 26247 | 8 26.26
segment below: 90  295.28 | 9 29,53
(A] 10 millimetres’ B

(B] A centimetres
(C] 4 asds

15, The equivalent of 15 m is:

[A] 35.32ft.
D] 23 milligiams B] 150
. (] 9218,

SECTIOND . o Uy e, \
13. The metric unit for liquid measure j N

which replaces the fluid ounce is:

[A] gam ‘ o
B) hectare 16, The equivalent of 25 i is;
[C] ‘metre Al 25'0“'
‘ B) 16621,
(D] milliligee [B] .
(C] 82.02ft.
. v . [.D‘]‘ 85.371t,
14. Themetric unit for liguid measure '
L which replaces the gallon is:
[A] ﬂam 'i' )e r ‘ . .~
[B] killtr "
[C] litre
D) il

TESTING METRIC ABILITIES

53



ANSWERS TO EXERCISES AND TEST ,—

| - 2
EXERCISES1 THRUG - peteie 10 | Eercise 13 EXERCISE 17
'+ The answers depend on the items . Part 1, :
used for the activities. . millilitres | ltees lﬂlol;g;ams graéms ) 000k i) 805 ki
EXERCISET ) R = — b) Iy | ) 183m
. Curtently accepted metric units of o T T T R 1{ Tl ¢ ) 9m k) 7625m
- measuremept for each question are 6000 .| (6) 11 ( d) 38litres 1) 0.635cm
shown in Table 2. Standardsineach - [(gT00) | 8 - (25) 25000 | e ) 1.905 em m) 80.5kmh
gt gy (o7 [0 ) o) T
oSO AT BN ) g) Nk o) WLEK
EXERCISE 8 S I (0175) | h) 7.58litres
Doasm o fim D009 | Eewield Put,
O m g e OET] 4)5m i) 10000k a) 9 £) 2286m
C O oo R EOTen ) G0 LMLy 0gsiige § )-500mm b) B281E. g ) L6l
EXERCISES9 THRUI3 o[, (020) c) k) 05l ;; #1n2h h;iggzmﬂes
: : N, Y ’ Ot 1) 0.5Litee 1 m
Tables are reproduced in total. An- Fxercise 11 ) L ,
swers are in parentheses. —_l"_ ) 08m  m)Liem ) 366m ) 420M
, s | mililwes] ) 3km . n) Zomm
Exercise 9 ‘ 1 ml g) 40000ml o) 240em  pyy3
- h)2000g 500
metre | centimetre | mulimetre § | 8000 ) g p)o00mn a) 4-366m ¢ ) 25- 30542 2cm
i an__| . mn, 5 | (5000 A byds.Tem
.m0 | 1| || 600 EXERCSELS  b) 2-B2amd) 41695l
2 . 200 {2000)( B2 | 8 038 v 1 kilometres ~ 7. grams
3 (300) | (3000) 0.4 4 1" 9, kilometres perhowr, 8, squate centimetres
9 (9003 (9000 8Q3 (230) metres per second 9, grams, mllﬁ’grams
o o0 [ s00] L0810 metroons, 10, millimes s
T L0 | 00 i 12% b, squre klopetres - 11 metres  1ESTING METRIC ABILITIES
0.8 8 | . 800y — — .+ 5, kilograms 12 millimetres 1 ¢ 9 B
J 0.6 |- (60) 600 | . | grams | kilograms| 6. degrees Celsius 13, kilowatts 2 B 0. A
, 0.025)] 25 . 3. 1L B
(Q.148) 148 W81 _“' : 4 A 12, A
T [ | )] . i EARCSELS | 50 0D
‘ N\ (23000 | 23) Theanswers depend on the | D 14 C '
S < (80001 | 8 terfis used for the activites. D L C
o O N E L 8 A 16 C
- O SR
' THE CENTER FOR VOCATIONAL EDUCATION e | DR
{j , oy / L, CONDUND HENTHG . 197-751-068/6212 Reglon Ko. 511
e ¢ o o 55
C— : Cc . ' , ' . . ' BN .



N T

,

" SUGGESTED METRIC TOOLS AND DEVICES "
NEEDED TO COMPLETE MEASUREMENT TASKS

The Ohio State Unversity +

’a
$

1960 Kenny Road + Colymbys Ohig 43210

J

N

THE CENTER FOR VOCATIONAL EDUCATION

e

INEXERCISES 1 THROUGH 5
(* Optional)
LINEAR MASS
- Metre Sticks Bathroom Scale
Rules, 30 cm "Kllogram Scale
Measuring Tapes, 150 cm *Platform Spring Scale
*Height Measure kﬁ‘Cﬂ acity
*Metre Tape, 10 m 10 kg Capacity
*Trundle Wheel Balance Scale with 8 piece
*Area Measuring Grid 1o T
- Spring Scale, 6 kg Capac:ty |
VOLUME/CAPACITY ' TEMPERATURE
' .
N“%]Miaalg&iet of, Celsius Thermometer
" Economy Beaker, set of 6,
50 ml - 1000 m!
 Metric Spoon, set of 5,
( 1ml:25ml
Dry Measure, set of 3,
50,125, 950 m)
Plastic Litre Box
Centiinetre Cubes

SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL
~ MEASUREMENT TASKS

In this occupation the fools needled bo complete Exercises 6,
15, and 16 are indicated by “*x."

=

Assorted Metnc Hardware—Hex nuts, washers, screws,
cotter pins, etc,

Dril Bits—{ndividualbits o sts, 1 mm to 13 mm range

Vernier Caliper—Pocket slide type, 120 mm range

Micrometer~Outside micrometer caliper, 0 mm to 25 mm

range

Feeler Gage~13 blades, 0.05 mm to 1 mm range

F. Metre Tape—50 or 100 m tape

G. Thermometers—Special purpose types such as a clinical
thermometer '

H. 1Tempemture Devices-Indicators used for ovens, freezmg/
" cooling systems, etc.

Tools~Metric open end or box wrench sets, socket sets,
hex key sets -

J.  Weather Devices—Rain gage, barometer, hum1d|ty, wmd
velocity indicators

'Pressure Gages—Tire pressure, air, oxygen, hydraulic, fuel,

P ow

m

v L

L ! Veloclty—Dlrect reading or vane type meter
Road Map—State and city road maps

M

N, Containers—Buckets, plastic containers, etc., for mixing
and storing liquids

0.

Containers—Boxes, buckets, cans, etc., for mixing and
storing dry ingredients

Most of the above items may be obtained from local industrial,
hardware, and school suppliers. Also, check with your school district's
math and science departments and/or local industries for loan of their

" Mefric measurement devices.

1Measuring devices currently are not available. Substitute devices (i.¢., thermometer)
may be used to complete the messurement task.

Tools and Devices List

"
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